The infl uence of alcohol use on opioid dependence is a major problem that warrants a search for more effective treatment strategies. The addition of very-low-dose naltrexone (VLNTX) to methadone taper was recently associated with reduced withdrawal intensity during detoxifi cation. In a secondary analysis of these data, we sought to determine whether problem drinking affects detoxifi cation outcomes and whether symptoms are infl uenced by VLNTX use. Method: Opioid-dependent patients (N = 174) received naltrexone (0.125 or 0.250 mg/day) or placebo in a double-blind, randomized design during methadone-based, 6-day inpatient detoxifi cation. Alcohol consumption was assessed at admission using the Addiction Severity Index and selfreport. Outcome measures were opioid withdrawal intensity, craving, and retention in treatment. Results: Problem drinking-opioid dependent patients (n = 79) showed episodic heavy alcohol use and reported increased subjective opioid withdrawal intensity (p = .001), craving (p = .001), and signifi cantly lower rate of retention in treatment (p = .02). Individuals with problem drinking and opioid dependence who were treated with VLNTX (n = 55) showed reduced withdrawal (p = .05) and a lower rate of treatment discontinuation (p = .03), resuming alcohol intake in smaller numbers the day following discharge (p = .03). Treatment effects were more pronounced on anxiety, perspiration, shakiness, nausea, stomach cramps, and craving. There were no group differences in use of adjuvant medications and no treatment-related adverse events. Conclusions: Heavy drinking is associated with worse opioid detoxification outcomes. The addition of VLNTX is safe and is associated with reduced withdrawal symptoms and better completion rate in these patients. Further studies should explore the use of VLNTX in detoxifi cation and long-term treatment of combined alcohol-opioid dependence and alcohol dependence alone. (J. Stud. Alcohol Drugs, 72,
A LCOHOL USE IS COMMON AMONG opioiddependent (OD) individuals and often is associated with negative outcomes. Of about 5 million self-reported past-month users of illicit opioids in the United States, 73% consume alcohol and 57% are problem drinkers (Substance Abuse and Mental Health Services Administration, 2009a) . One in fi ve OD patients admitted to treatment presents with alcohol problems (Substance Abuse and Mental Health Services Administration, 2009b) , and one of four emergency department visits associated with additional drug use in OD individuals involves alcohol use (Substance Abuse and Mental Health Services Administration, 2006) .
With the exception of the HIV/AIDS epidemic in the 1980s and 1990s, alcohol use disorders have been a leading cause of morbidity, mortality, and increased health care costs for OD patients in treatment (Appel et al., 2000; Nyamathi et al., 2009; Schuckit, 2009 ). Thus, it represents a relevant clinical management issue that requires specifi c interventions if the existing pharmacological approaches are not suffi cient.
There is a positive association between alcohol use and relapse into drug use during or after opioid-agonistreplacement treatment (el-Bassel et al., 1993; Stenbacka et al., 2007) , but contradictory results exist that methadone or buprenorphine helps reduce alcohol use (Maremmani et al., 2007; Nava et al., 2008) or leads to increased use (Backmund et al., 2003; Srivastava et al., 2008) . The addition of the aversive alcohol medication disulfi ram to methadone is effi cacious in reducing drinking only when methadone maintenance is contingent on disulfi ram ingestion (Bickel et al., 1987) , and a suggested greater ability of buprenorphine to suppress drinking in OD patients needs confi rmation by randomized trials (Nava et al., 2008) . Baclofen, which has shown promise in the treatment of alcohol and cocaine dependence (Kenna et al., 2007) , has been evaluated as an alternative to opioid-agonist medications, showing superiority to placebo in treatment retention (Assadi et al. 2003) . However, there was no signifi cant reduction in craving and opioid or alcohol use.
Little is known of the effects of alcohol consumption on opioid withdrawal and on the effi cacy of specifi c detoxifi ca-tion approaches. The opioid antagonist naltrexone is used to treat opioid and alcohol dependence and has been safely administered to dual-use-disorder patients (Kampman et al., 2008) . Unfortunately, its use during opioid detoxifi cation is limited by the risk of inducing signifi cant withdrawal discomfort (Collins et al., 2005) .
Previously, we reported the results of a double-blind, placebo-controlled, randomized study showing that the addition of very-low-dose naltrexone (VLNTX) to methadone attenuates opioid withdrawal severity and craving during inpatient detoxifi cation (Mannelli et al., 2009) . Recent alcohol use in this sample was associated with reduced effects of VLNTX treatment on objective measures of opioid withdrawal. However, we found no signifi cant infl uence of "any" alcohol use on opioid withdrawal severity or VLNTX treatment effects (unpublished data).
In this article, we present the results of secondary analyses to determine whether problem drinking (PD) before detoxifi cation affects opioid withdrawal severity and treatment completion and whether VLNTX addition is safe and improves treatment outcomes in opioid addicts who also use alcohol.
Method

Study design
This was a 6-day, double-blind, randomized trial evaluating the safety and effi cacy of two different oral naltrexone regimens (0.125 and 0.250 mg/day) for the treatment of withdrawal in OD subjects during inpatient methadone-based detoxifi cation.
Subjects and procedures
The screening process, treatment, and evaluation procedures are described in detail elsewhere (Mannelli et al., 2009 ). Participants were non-methadone-treated OD patients age 18 years or older who were seeking detoxifi cation at community treatment programs. Potential subjects were excluded for any of the following criteria: hypersensitivity to naltrexone, pregnancy, psychiatric or medical conditions rendering participation hazardous, current dependence on alcohol, or current dependence on substances other than opioids or nicotine.
Psychiatric and medical examination, with routine laboratory tests including urine testing for drugs of abuse, were performed at screening. The Structured Clinical Interview for the DSM-IV (First et al., 2002) was used to formulate psychiatric diagnoses. The Addiction Severity Index (McLellan et al., 1992) was used to evaluate drug use, social status, and psychological status. The Timeline Followback method (Sobell et al., 1996) was adopted to gather information on use of psychotropic medications and pattern of use of illicit drugs. Opiate withdrawal was evaluated using the Subjective Opiate Withdrawal Scale (SOWS) and the Objective Opiate Withdrawal Scale (OOWS) (Handelsman et al., 1987) . One item of the SOWS was used to rate craving (Kanof et al., 1992) .
Treatment
Participants (N = 174) were randomly assigned to one of three inpatient conditions: (a) placebo and methadone taper (n = 57), (b) naltrexone 0.125 mg per day and methadone taper (n = 59), or (c) naltrexone 0.250 mg per day and methadone taper (n = 58).
Subjects received methadone 30 mg on Day 1, tapered by 5 mg per day, and were discharged on Day 6. VLNTX was administered together with methadone.
The list of ancillary medications is reported elsewhere (Mannelli et al., 2009 ). Use as needed (PRN) was decided by the medical staff, based on (a) clinical judgment and/or (b) patient's request.
Subjects received psychosocial support, which consisted of daily group activity and one individual session to discuss treatment placement following discharge.
In-study assessments
Daily evaluation was conducted before administration of methadone and naltrexone, using the SOWS and OOWS. Requests for ancillary drugs were rated on a 3-point scale (PRN-S): 0 = no request made, 1 = request made, and 2 = medication ordered. Adverse events were noted as reported by patients and observed during treatment.
Alcohol use
Alcohol use was evaluated at admission using the Addiction Severity Index. Patterns of use in the last 30 days were investigated using the Timeline Followback method. The reliability of this approach has been demonstrated (Rice, 2007; Tucker et al., 2007) . The defi nition of PD (or at-risk alcohol use) was based on the description of more than seven drinks per week or more than three drinks per occasion for women and more than 14 drinks per week or more than four drinks per occasion for men (Enoch and Goldman, 2002) .
Statistical analysis
All analyses were carried out on the intent-to-treat sample. Demographic and clinical characteristics were compared using analyses of variance for continuous variables and chisquare tests for categorical variables. Changes from baseline of SOWS and OOWS scores were analyzed using one-way repeated-measure analysis of variance. The same analyses were used in comparisons of individual SOWS symptoms, with Bonferroni test to control for experiment-wise errors. The number of subjects discontinuing treatment were examined using Kaplan-Meier survival analysis.
Results
Subjects
A total of 140 of the 174 OD participants used alcohol: 79 (45.4%) reported PD (PD-OD) and 61 (35%) did not show at-risk alcohol use (AU-OD). Of the latter, 39 (22.4%) used alcohol less than weekly. All PD-OD patients displayed a pattern of episodic heavy alcohol use, defi ned as four or more drinks for women and fi ve or more drinks for men in about 2 hours (National Institute on Alcohol Abuse and Alcoholism, 2004) . They showed at least one episode of heavy alcohol use a week and the last episode occurred in the 48 hours before admission. No use of psychotropic medication was recorded at baseline. Demographic, clinical, and drug use characteristics of participants were compared between groups. No signifi cant differences were noted among PD-OD, AU-OD, and non-alcohol-using patients (N-AU-OD), except for alcohol use (Table 1 ). In the following comparisons, AU-OD and N-AU-OD individuals were combined into one group of patients without PD (N-PD-OD).
Opioid withdrawal and craving
PD-OD participants reported signifi cantly higher SOWS scores and craving compared with N-PD-OD patients, SOWS: F(1, 171) = 11.1, p = .001 ( Figure 1) ; craving: F(1, 171) = 7.3, p = .001. Objective withdrawal symptoms were not signifi cantly different between the two groups, OOWS: F(1, 173) = 2.9, p = .09. TABLE 1. Sociodemographic characteristics, substance use characteristics, and detoxifi cation treatment status of 79 problem drinking-opioid dependent (PD-OD) patients, 61 non-problem-drinking OD (AU-OD) patients, and 34 non-alcohol-using OD (N-AU-OD) patients undergoing 6-day methadone detoxifi cation Table 1 ) showed a significant reduction of subjective opioid withdrawal severity compared with placebo, F(2, 79) = 4.8, p = .05; for 0.125 mg versus placebo: p = .07; for 0.25 mg versus placebo: p = .03. No signifi cant difference was found in objective withdrawal scores, F(2, 79) = 1.6, p = .14; for 0.125 mg versus placebo: p = .12; for 0.25 mg versus placebo: p = .25. Individual SOWS symptoms were also compared across medication groups. VLNTX (0.25 mg) was signifi cantly more effective than placebo in decreasing anxiety, perspiration, shakiness, nausea, stomach cramps, and craving, F(1, 50) = 6.9-12.1 p = .003-.0001.
Treatment retention
A total of 120 subjects (69%) completed treatment. The number of dropouts was signifi cantly lower among subjects without PD (PD-OD = 58.2%; N-PD-OD = 77.9%), χ 2 (1) (Breslow) = 5.1, p = .02. PD-OD patients who received FIGURE 1. Subjective Opiate Withdrawal Scale (SOWS) scores in 174 opioid-dependent inpatients undergoing 6-day methadone detoxifi cation. Compared with non-problem drinking, problem drinking was associated with signifi cantly greater withdrawal: repeated-measures analysis of variance, change of scores, F(1, 171) = 11.1, p = .001. PD-OD = problem drinking-opioid dependent patients; N-PD-OD = non-problem-drinking-opioid dependent patients.
VLNTX showed signifi cantly better completion rates (naltrexone 0.125 mg = 65.6%; naltrexone 0.25 mg = 65.4%; placebo = 50%), χ 2 (2) (Breslow) = 5.9, p = .03.
Use of ancillary medications and adverse events
All subjects received ancillary medications: in 58.6% of cases the medication was administered following a request. There were no signifi cant differences in requests of ancillary medications between PD-OD and N-PD-OD patients (57.9% vs. 59.5%, respectively), PRN-S score: χ 2 (1) for Days 1-6 range = 0.32-1.62, p = .10-.75, or between PD-OD patients treated with VLNTX and those receiving placebo (naltrexone 0.125 mg = 58.6%; naltrexone 0.25 mg = 62.5%; placebo = 61.5%), F(2,79) = 0.7, p = .55; PRN-S score χ 2 (2) for Days 1-6 range = 0.61-2.52, p = .16-.57. The daily amount of ancillary medication did not signifi cantly differ, depending on the existence of at-risk alcohol use or on the treatment received by problem drinkers (data not shown).
There were no serious adverse events and no medicationrelated adverse events. None of the adverse events previously described in this sample (Mannelli et al., 2009 ) were recorded among PD-OD patients. The only other adverse events were mild somatic and behavioral complaints indistinguishable from signs of opiate withdrawal that were documented by withdrawal scores. There were no episodes of medication-precipitated withdrawal.
Alcohol use at follow-up
Breath alcohol and urine drug tests performed on the fi rst day following treatment completion and discharge showed reduced rates of alcohol and opioid use in PD-OD patients treated with VLNTX (0.125 mg: n = 14; 0.25 mg: n = 13) compared with those who had received placebo (n = 12), alcohol: χ 2 (2) = 15.9, p = .03; opioids: χ 2 (2) = 26.3 p = .001. One week later, positivity for alcohol was not significantly different between groups, χ 2 (2) = 3.7, p = .7, whereas VLNTX-treated individuals were still using opioids less, χ 2 (2) = 18.7, p = .01. No signifi cant differences were found in use of other drugs (data not shown).
Discussion
In this secondary analysis of previously presented data, we found that opioid withdrawal and craving were more severe, and detoxifi cation completion rates were lower among subjects who reported PD at admission. PD-OD patients receiving VLNTX plus methadone-assisted detoxifi cation showed attenuated subjective withdrawal and better treatment retention compared with those randomized to methadone alone. There were no signifi cant differences in the OOWS. Potential modifi ers of withdrawal and retention, such as sociodemographic and drug use characteristics, or use of ancillary medications during detoxifi cation did not differ signifi cantly between groups. It is unlikely that such variables could have infl uenced the fi ndings.
Almost one half of OD individuals reported at-risk alcohol use, a fi nding consistent with the existing literature (Nyamathi et al., 2009; Senbanjo et al., 2007; Stenbacka et al., 2007) . To our knowledge, this is the fi rst report of an adverse infl uence of alcohol use on the manifestation of opioid withdrawal and on the outcome of opioid detoxifi cation. Opioid discontinuation remains the fi rst step required for longerterm interventions and is offered to 40% of new admissions to treatment (Substance Abuse and Mental Health Services Administration, 2009b) . It may also represent the conclusion of a prolonged opioid-replacement therapy (Kleber, 2007) . Either way, given the economic implications and the high incidence and severity of dual and polysubstance abuse and dependence among opioid addicts, the importance of identifying specifi c pharmacotherapies has been repeatedly emphasized (Kenna et al., 2007; Kosten, 1991; Kreek, 1988; Stimmel et al., 1981) . Thus, it is surprising that a medication approved for the treatment of both alcohol and opioid dependence, such as naltrexone, has received little attention.
In an open-label study, full-dose oral and extended-release naltrexone administration to patients with mixed alcohol and opioid dependence was associated with treatment retention comparable to that observed in opioid-only-dependent or alcohol-only-dependent individuals, although effi cacy data were lacking (Kampman et al., 2008) . Anecdotal reports describe worsening of depressive symptoms following naltrexone treatment of combined alcohol-opioid misuse (Dervaux, 2005; Schürks et al., 2005) .
VLNTX was well tolerated by PD-OD patients. Comparisons of SOWS individual symptoms revealed that, besides craving, there was a signifi cant decrease of fi ve other symptoms that are common to opioid and alcohol withdrawal (West and Gossop, 1994) in patients treated with the higher naltrexone dose compared with those who had received a placebo. Some of these symptoms such as nausea and abdominal cramps are associated with reduced compliance with and early discontinuation of naltrexone treatment for alcohol dependence (O'Malley et al., 2000; Oncken et al., 2001) . The use of VLNTX during alcohol detoxifi cation and before administering higher dose naltrexone may help reduce withdrawal discomfort and side effects, improving retention in treatment. Our short-term follow-up data suggest that naltrexone administration should not be discontinued in order to prevent resumption of alcohol use.
The attenuation of opioid withdrawal intensity has been previously explained by the ability of VLNTX to reduce mu-opioid receptor activity and dependence levels during opioid-agonist treatment (Mannelli et al., 2004 (Mannelli et al., , 2009 ). Additional heavy alcohol use would increase opioid activity and withdrawal discomfort following discontinuation, which would be associated with higher likelihood of dropout and a positive response to VLNTX treatment.
Problem drinkers in this sample display a modality of heavy episodic drinking that is clinically signifi cant per se and is associated with serious medical complications (Mannelli and Pae, 2007) , although such drinkers often do not exhibit somatic or motivational signs of alcohol dependence (National Institute on Alcohol Abuse and Alcoholism, 2004) . This may explain why no signifi cant differences were detected in objective withdrawal between PD-OD and N-PD-OD patients. Studies of animal models reproducing this drinking pattern report suppression of alcohol intake by VLNTX, suggesting that opioid antagonist medications may be more effective in treating episodic heavy drinking than excessive drinking associated with alcohol dependence (Ji et al., 2008; Sabino et al., 2006) . This study has several limitations. Alcohol use was assessed by subject self-report rather than biological measures. However, self-reports have shown validity and reliability comparable to those of biochemical measures when collecting admission information on alcoholic patients (Babor et al., 2000) . Alcohol use was not taken into account in the prospective randomization of subjects and alcohol withdrawal was not assessed. It is possible that the association of problem alcohol use and VLNTX administration with changes in withdrawal discomfort and retention in treatment is accounted for by unmeasured confounds in this population, although such likelihood is reduced by the randomized assignment to treatment groups. Confounding by individual or treatment variables is unlikely because patients did not signifi cantly differ in such characteristics. Finally, the modality of alcohol use described in this population may limit the generalizability of the treatment to other patterns of PD or alcohol dependence.
Despite these limitations, this study provides evidence that heavy episodic alcohol use is associated with negative outcomes in OD patients who discontinue opioid-agonist treatment. The administration of VLNTX was a safe and effective method to reduce withdrawal severity and facilitate treatment retention in this group of patients. Further studies are warranted to test VLNTX for the treatment of combined alcohol and opioid dependence and to investigate its use during alcohol detoxifi cation before induction to naltrexone relapse-prevention treatment.
